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QARA: Quality-Aware Rate Adaptation for
Scalable Video Multicast in Multi—Rate Wireless LANs
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ABSTRACT

Wireless multicast service can be used for video streaming service to save the network resources by sending the same popular

multimedia contents to a group of users at once. For better multimedia streaming multicast service, we propose a quality-aware rate

adaptation (QARA) scheme for scalable video multicast in rate adaptive wireless networks. In QARA, transmission rate is determined

depending on the content’s type and users’ channel conditions. First, the base layer is transmitted by a low rate for high reliability. That

means we provide basic service quality to all users. On the contrary, the transmission rate for enhancement layer is adapted by using

channel condition feedback from a randomly selected node. So, the enhancement layer frames in a multimedia content is sent with various

transmission rates. Therefore, each node can be provided with differentiated quality services. Consequently, QARA is capable of serving

heterogeneous population of mobile nodes. Moreover, it can utilize network resources more efficiently. Our simulation results show that

QARA outperforms utilization of the available transmission rate and reduces the data transmission time.

Keywords : Video Multicast, Rate Adaptation, Adaptive Modulation and Coding, Scalable Video Coding
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Table 1. Channel Status in Scenario 1

== D MNI | MN2 | MN3 | MN4 | MN5
%1 SNR(dB) 50 | 100 | 120 | 150 | 210
A A H=

(Mbps) 12 18 24 36 54

Table 2. Channel Status in Scenario 2

=1 MN1 | MN2 | MN3 | MN4 | MN5
H# SNR(dB) 5.0 21.0 21.0 21.0 21.0
Ad) 4% 4%

(Mbps) 12 54 4 54 A

ol Foll i Al olAS Bt Aetst W AT

Edolde F 6719 AE B= (6 12, 18

£ 7}A+= IEEE 802.11a ¥4 @A 34<S 7}

i3 = Y771v] (Nakagami) | ©]9

doj wel A Ad AEE Uehls Hit SNR
o

e
n

Ir
T

N
N
S
£
o
2
2
B
e
>
e
o,
=
2
>
e
N
b
[n
Lo
O (B o B 2

AT AP olE kBl doly da Zedle
s, o] W Zeq) dF

E
of oste] AAHrh w4 = F

iu)
X
[>
[
N

23
2 12
=

ol

ol
2

o N

> 0 X & ooff o oofy b =y mo nt

wEES A6 Wi SNR S wEew vl BEE
2E AYE SNR g2 AHA A A5dewn, dds
Aes SNR @3t A zade] A% Sl e xy
Fale]l g SNR #s vlaste] zF w=o] 29l
o] 5.7} AR Hg]

H 712 A =7 oF 71 kbytesol i, Y& dlo]Efdl] tf
slod oF 28dB2] PSNR (peak signal-to—nosie ratio)= 7}%
ohowbd) g AlEe A7)E oF 534 kbytes©®, oF 37dB
9] PSNR #< 714tk PSNR2 A% Aol A&y} 44 &
ARES] AfolE HluEE FOR) gho] & HAE H I
T

o 84 Wat 48 ovg,

2

AEol o= Wl ZHA 7IEE Wi, B4
Conventional 7|H< & HEMNEE 7|HE YeEhlE 3o
2 AY =¥ A% £x9l 6MbpsE o] &3t A=

KIPS Tran Comp Comm Sys



2 JdEMEEDl=2 /R 2 SN AI2E M1E M1=(2012. 10)

Ad AeE g FA4 g xxo] QY A HFet A
+ £55 AFEIT3] H-ARSMS 2%, &4 A5S 7&
AR ¢ 9A wE AE S5 AREste] dAsioi6)
HEYIdE & 549 o]F% »== (MNI, MN2 MN3,
MN4, MN5)7} &A%t} Table 13} Table 25 F 7FA A&
ol Ay oA 72t mEge] Ad FAYL AT 5 9l
= A dE SE5 e Aolth A HA AUEeE =
TE9 Ad AErt BF tE AR, o]F LEES AR
g2 Hu dF £=E Y o] A$oE QARAS
H-ARSMe] AAH oz B3 AT H
A MﬂOi QARA®| A5 F4& 77
= (MND7F v g ghdoz <l
ZHAA Ha (12Mbps), YA &=
b = 9tk 71£9 H-ARSM 7
o]—a—}oq ]:/K]— 7;ﬂx 1:\:§l_ H—
Aol A=
Mi ol 2] g Txﬂ
At el A

N
32 g
e

%
c

l~

Z

|

H 1
e
_t
oo
ok
N n
EE Uy
ofy flo o ro
e E

ofr
o

1o or
O\ ofy ofy j’m
_>.i

¢

ofr
ol
X

il
2

_IZi
. &
S
S
in

i

ofr oy rlo B sy ot
2
= oy
I
il
HU

")
>
=

oo M
e e
1;
o

i

H

.E

AR
> gk b M
2 oo ln ol

[ 1t
o
>
2,

‘1“1
i3

2]
5]
I
Lo b
&)
o

K1 opy

> M

L
o o

£ g 1
3

fr ol
I
oo b

>

. offl
QL
ongt op [ oby

b
i
ofy
ML
ol
il
oo
_O|L
32
rir
x
o
B
3o

i)

=
juied
o
—_

=
k]

121

fru

7 Adeeds 2

2_‘
N
=
M
=
—
%
ko)
12
ﬁ&
i)
=
N
o» il
B om
1
rO
z
o,
=
2

4 wE e Edth H*ARSM 7] &
18Mbps2  AFst7] el A WA Ay el
A A H29 MN27F Al =& @ 2l
ohowk oA A Lol 3 AlSS MN2, MNG,
MN4, MN5¢| Hth dE HEof X mA= 18Mbpse] A&
SER AFs] wwel oF 30%e W e Hh
QARA®] A, 3 WA Alue] 2ol A= MN49F MN5e] A
H-ARSMET =& A3 Helth o= H-ARSMEY =

L
o
o
ox
X
ol
(o3

o A% HEE A8 4936, 54Mbps)7t B4 o
woltt. F WA Alug LA E bdMbpse] U HE H&
g /M 225944 H-ARSMET 2 7Hs 14 &5
855 Bt 5, QARAV} Folxl HEYA Y& B
O agdoR BEHAUSS & 5 Atk
100
an OConventional |-
80 +—| B ARSM
g B H-ARSM
Tk T B oARa i
oo 60 +—
(L
m_ 50 4
@ 27 m ]
LTI - - ] — - -
o
=201 [NHE— — — —— -
10 - — ] — — -
MN1 MN2 MN3 MN4 MNS

Fig. 2. Utilization of Available Transmission Rate in Scenario 1

Fig. 3. Utilization

Fig. 49} Fig. 5= & Augledld Z+ ==9 vt e A
A EAS el A oa QARAZF 7t ==ge] A
o We AEAA AaE AT AeE mATY A
HAl AV oM s B ASel e dE SRR AF
571 A AR A YA & wEQEF e
PSNR 32 714t whd 5 $A] Ay 2o MN1IS
AT RE wE=Eo] F& iﬂ%—i FEHE 7HA7] Wi 2
F %2 PSNR g5 7HA L Sk

40
35 [T — —
30 - -

g
< 25 - - |
=
o i

20 | — —| UConventional
Barsm

15 1+ - — || ®H-aRsM
mospa

1a

MNL MN2 MN3 MN4 MNS
Fig. 4. PSNR in Scenario 1

40

35 -

g

—igy -

=

&

20 - O Carvantional
O ARSM
15 4 — B H-aRSM
WOLRA
10
MN1 MN2 MN3 MN4 MNS

100

OCorventional |-

D aRsM
BH-2R5M
Woapa

Mdd

MN1

MN2

of Available Transmission Rate in Scenario 2

Fig. 5. PSNR in Scenario 2




H&E FUHUIME A e S HICIR BETHAEES 2T 52 VI 85 5= 88 718 33

Fig. 62 AA Z8l= dFo] 28% AlZHE Conventional
IS 7o E AUA geE yeid Aotk £ 9 =2
1

A% £5E o|8T 4 2+  Conventional, ARSM,
H-ARSM, QARA 22 HF AlZko] EolE%SS & F
Atk 53], 7+ HA AluE] 2o, QARAE 54Mbps® 7

<

o
= o2, AP7F 3/ wWAE o] &t TY A
Qo @e delgE A
Conventional, ARSM, H-ARSM QARA
Foh o we doleE A A%
£3], QARAE AU# Q9 2014 H-ARSMET ¢ =& o
B A &S Holedl, ol& MMbpsE dEe I Al

,olE
of AeAor FAHNES dHFe Aotk

ey
o
fitl
offt

°
>,

oy &on o

=
OO0 of 2
FASE

o,

ole ny b
s

il

—S-Scenario 1

10 o) -

- . —AScenario 2
i
R
448 S
|
0.6
0.4 i\\ﬁw
0.2

=

AT ojolE

Conventional ARSM H-ARSM QARA

Fig. 6. Relative Transmission Time

140

120

/

o

—©-Scenario 1
= Ccenario 2

TH HEHZ H2lg Mbps)

Conventional BREM

Fig. 7. Overall Network Throughput

H-AREM QARA

N AZE 1RAL FA9 Nul2E AFe) skl o
e A% Smz AsAth WY, P A5 $A9IE A9
d sl A9 HE olgstel AdHn Y A3
9 44 ge Edz A% Fo wEdoz Aasw, o
P A% £EE A Dot MEFD AL B &
ghew A8d & Atk T 7 o)F =SS AN
A A et F5H AU 2 AZRE 5 ATt

[1] Y. Park, Y. Seok, N, Choi, and J. M. Bonnin, “Rate-adaptive
multimedia multicasting over IEEE 802.11 wireless LANs,” in
Proc. IEEE CCNC 2006, Jan., 2006.

[2] A. Basalamah, H. Sugimoto, and T. Sato, “Rate adaptive
reliable multicast MAC protocol for WLANS,” in Proc. IEEE
VTC 2006, May, 2006.

[3] J. Villalon, Y. Seok, T. Turletti P. Cuenca, and L.
Orozco-Barbosa, “ARSM: auto rate selection multicast
mechanism for multirate wireless LANs,” in Proc. IFIP PWC
2006, Sep., 2006.

[4] H. Shwarz, D. Marpe, T. Wiegand, “Overview of the scalable
video coding extension of the H.264/AVC standard,” IEEE
Transactions on circuits and systems for video technoloty,
Vol.17, No.9, pp.1103-1120, Sep., 2007.

[5] W. Lim, D. Kim, and Y. Suh, “Design of efficient multicast
protocol for IEEE 802.1In WLANs and cross-layer
optimization for scalable video streaming,” IEEE Transactions
on mobile computing, Vol.11, No.5, pp.780-792, May, 2012.

[6] J. Villalon, P. Cuenca, L. Orozco-Barbosa , Y. Seok, and T.
Turletti, “Cross-layer architecture for adaptive video
multicast streaming over multirate wireless LANs,” IEEE
Journal on selected areas in communications, Vol.25, No.4,
pp.699-711, May, 2007.

[7] J. Kuri and S. K. Kasera, “Reliable multicast in multi-access
wireless LANs,” ACM Wireless networks, Vol.7, No.4,
pp.359-369, Jan., 2001.

[8] Q. Liu, S. Zhou, and G. B. Giannakis, “Cross-layer combining
of adaptive modulation and coding with truncated ARQ over
wireless  links,” IEEE Transactions on  wireless
communications, Vol.3, No.5, pp.1746-1755, Sep., 2004.

inl (=)
g0z £

e-mail : kwool7@Kkorea.ac.kr
2010 e eistal 7] A g3 s

(4h
20124 e )3 Rkl AT o) 3}
(4Ah

20129 ~8 A gt AAAITE3
gt} ukabalg

FYRp: AWE YEGS, FA o5 EGD

KIPS Tran Comp Comm Sys



34 FEMEIEEl=2A/dFE 2 SN AI2E M1E M1=(2012. 10)

X O] A
o — —

TP
e-mail : zerantoss@korea.ac.kr
20119 e oisal A7) A vk e

(414

e-mail : shpack@korea.ac.kr

2000 A& sl 75 E & 3 (AL

0119~8 A mejdist 47144 (akap)
s} A} 20073 ~7 A welvsta A7) A7)
ol vg HY, BF TA o ' Fo Ras
so) vlE9 2 gy ok e AHY, T4 oF WEA

2 o

T dEAAE qulae U8 ZH2E g AFREA FAld Agdony UEYD Y& Hr) g84o ogd = gk
EEAE o U4 A4 HEue] 2 HEFIAE AHAS AF87] 18] Quality-Aware Rate Adaptation(QARA) 71'H-S A|A| 3k
th QARAGA = ZRlze] Fieh AbgAe] Ald S wl HEFNAE ZH9le] A Srrb AQAr) V8 A e Agde B
7] fl5te vhe S5 o8t HE AMASOA AEHoRN 7|EAQ A~ FAS ATt v, P AT ZHd dE SEe
TR AEE w2 Ad 37 vew ARs Falo] AQHY = AF Fol o]y FHL wEGowN g AE $Eg AR
A, Zh mEEOA Ad e wel A5HQ ARAE AT 4 gtk AH o2 QARAE olF =EEC] tsiAl Fxuel g
A oglon HESA AdS Bl 8402 o] &3 4 gtk AlEU oA Adi= QARAVE 71E ATFE HIgY £ UM A £=
F4ES Yoz Tz AF ARFSE BEAZ F Jes HYE

JIYE - HICIR HEPHAE, S &= HE, HE #HZ U AE, A7LYE HC AL




